Mesenchymal stem cells-derived MFG-E8 accelerates diabetic cutaneous wound healing.
Diabetic wounds are intractable due to complex factors, such as the inhibition of angiogenesis, dysfunction of phagocytosis by macrophages and abnormal inflammatory responses. It is recognized that mesenchymal stem cells (MSCs) promote wound healing in diabetic mice. We previously demonstrated that MSCs produce large amounts of MFG-E8. The objective was to ascertain the role of MSCs-derived MFG-E8 in murine diabetic wounds. MFG-E8 WT/KO MSCs or rMFG-E8 were subcutaneously injected around the wound in diabetic db/db mice, and wound areas were analyzed. Quantification of angiogenesis, infiltrating inflammatory cells, apoptotic cells at the wound area was performed by immunofluorescence staining and real-time PCR. Phagocytosis assay was performed using peritoneal macrophages from WT or db/db mice. MFG-E8 expression in granulation tissue in diabetic mice was significantly reduced compared with that in non-diabetic mice. We next examined the effect of subcutaneous injection of MFG-E8 WT/KO MSCs around the wound. Diabetic wound healing was significantly accelerated by the injection of MSCs. Diabetic wound healing in MFG-E8 KO MSCs-injected wounds was significantly delayed compared to that in WT MSCs-injected wounds. The numbers of CD31+ EC and NG2+ pericytes, as well as M2 macrophages in wounds in KO MSCs-injected mice were significantly decreased. MFG-E8 WT MSCs treatment suppressed the number of apoptotic cells and TNF-α+ cells in wounds. In an in vitro assay, MFG-E8 WT MSCs-conditioned medium enhanced phagocytosis of apoptotic cells by peritoneal macrophages from diabetic mice. MSCs-derived MFG-E8 might accelerate diabetic wound healing by promoting angiogenesis, the clearance of apoptotic cells, and the infiltration of M2 macrophages, and by suppressing inflammatory cytokines in wound area.